METHOD OF AND SYSTEM FOR 
FORMING A HOLE THROUGH A BLOW MOLDED ARTICLE 

Field of Invention 

This disclosure relates generally to forming blow molded articles, 
and more particularly, to forming a hole through a blow molded article. 

Background 

Blow molding is typically used to manufacture products that have 
hollow interiors or container products that have storage areas. Such 
container products include a variety of containers that are used for 
storage and transport of materials. In a blow molding process, parison is 
injected or placed in a mold that has an interior cavity with a shape that 
corresponds to the shape of the blow molded article. The parison is then 
expanded to the shape of the cavity by having air blown therein. 

In certain blow molding processes, the parison fills a narrow area of 
the mold to create a compression area. A compression area of a blow 
molded article is typically not hollow and may provide a structural support 
function for the blow molded article. To create a hole in the compression 
area that has an axis parallel to the open and close direction of the mold, 
the mold typically includes a pin that is disposed in the compression area, 
forming part of the mold during the blow molding process. When the 
mold is opened, the pin is extracted from the compression area to expose 
a hole in the space occupied by the pin during the blow molding process. 
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To create a hole in the compression area of the blow molded article 
that has an axis oriented transverse to the open and close direction of the 
mold, the blow molded article is first manufactured by blow molding 
without forming the hole. The hole is then either drilled or punched out of 
the compression area after the blow molded article is taken out of the 
mold. 

Brief Description of the Drawings 

FIG. 1 is a cut-away view of a mold and a blow molding system in 
accordance with the teachings of a first example of the present 
disclosure, showing a blow molded article prior to a hole being formed 
therein. 

FIG. 2 is the cut-away view of the mold and the blow molding 
system of FIG. 1, showing the blow molded article after the hole has been 
formed therein. 

FIG. 3 is a cut-away view of a mold and a blow molding system in 
accordance with the teachings of a second example of the present 
disclosure, showing a blow molded article prior to a hole being formed 
therein. 

FIG. 4 is the cut-away view of the mold and the blow molding 
system of FIG. 3, showing the blow molded article after the hole has been 
formed therein. 



FIG. 5 is a cut-away view of the mold and the blow molding 
system of FIG. 3, showing an alternate teaching of the second example of 
the present disclosure. 

Detailed Description 

Referring to FIGS. 1-4, a blow molding system 10 employing the 
disclosed method of forming a hole 12 through a blow molded article 14 
is generally shown. The disclosed system 10 and method can form the 
hole 12 while the blow molded article 14 is still in the mold 16. 
Additionally, the hole 1 2 can be formed by the disclosed system 10 and 
method such that the hole 12 is oriented generally transverse to an open 
and closed direction of the mold 16. 

The mold 1 6 houses an outer core pin 1 8 and a pin support 20. 
During the blow molding process, a compression area 24 is created in a 
narrow part of the mold 1 6 that is defined by a gap 22. After the 
compression area 24 of the blow molded article 1 4 is formed in the gap 
22, the outer core pin 1 8 moves from an initial position inside an outer 
bore 28 along a pin axis 26 towards the pin support 20 to cut out a 
portion 23 of the compression area 24. The outer core pin 18 
subsequently returns to the initial position. After the mold 1 6 is opened, 
the cut-out portion 23 of the compression area 24 can be removed to 
expose the hole 12. 



In a first disclosed example, the pin support 20 is a stationary plate 
30, upon which the outer core pin 1 8 strikes to cut out the portion 23 of 
the compression area 24. In a second disclosed example, the pin support 
20 includes an inner core pin 32 that simultaneously and synchronously 
moves with the outer core pin 1 8 to cut out the portion 23 of the 
compression area 24. Both disclosed examples of the blow molding 
system 10 and method create the hole 12 in the compression area 24 of 
a blow molded article. The hole 1 2 is generally oriented transverse to an 
opening direction 29 and closing direction 27 of the mold 16. Prior 
techniques for forming this type of hole are performed as a subsequent 
processing step after removal of the molded part from the mold. 

The steps of forming blow molded articles with one or more 
compression areas are well known to those of ordinary skill in the art. 
Such steps as applied to the blow molding system 10 generally include 
initially closing the mold 1 6 by bringing two mold halves 34 and 36 
together to form an internal cavity 40. Parison (not shown) is injected or 
placed inside the cavity 40. Air is then blown inside the parison, which 
causes expansion of the parison in the internal cavity 40. The parison 
fully expands in the internal cavity 40 and conforms to the shape of the 
internal cavity 40 to form the blow molded article 14. Any excess 
material from the parison spills into a flash area 46. The mold 1 6 is then 
opened and the blow molded article 14 is removed from the mold 16. 



The excess material that may have been collected in the flash area 46 is 
removed from the blow molded article 16. 

In blow molding processes that are well known to those of ordinary 
skill in the art, such as the one just described, a compression area can be 
formed in a narrow space bound by portions of the mold. Accordingly, 
unlike the hollow portions of a blow molded article, a compression area 
may not be hollow. One of ordinary skill in the art will readily appreciate 
that compression areas of blow molded articles may provide various 
functions that require strength, stiffness, rigidity, or other properties that 
a hollow portion of a blow molded article may not provide. For instance, 
a blow molded container can include one or more handles that are formed 
by compression areas. Such handles can support the weight of the 
container in addition to the weight of various materials that may be 
placed inside the container. 

Referring to FIGS. 1-4, parts of the blow molding system 10 that 
are common to both the first and second disclosed examples will now be 
described. In FIGS. 1-4, only the part of the mold 16 where the 
compression area 24 forms during a blow molding process is shown. The 
mold 16 generally includes a first mold half 34 and a second mold half 36 
that come together in the closing direction 27 to close the mold 1 6 and 
are pulled apart in the opening direction 29 to open the mold 1 6. When 
the mold 1 6 is closed, the internal cavity 40 forms inside the mold and 
defines the shape of the blow molded article 14. 

- 5 - 



The outer bore 28 is located inside the mold 1 6 and may be a part 
of the first mold half 34, the second mold half 36, or an independent 
structure that is disposed between the first mold half 34 and the second 
mold half 36. One of ordinary skill in the art will readily appreciate that 
the position of the outer bore 28 inside the mold 1 6 may be dictated by 
numerous factors, such as the shape of the blow molded article 14, and 
the open and close configuration of the mold 1 6. The outer core pin 1 8 
slides in the outer bore 28 along the pin axis 26, which is a common axis 
to both the outer core pin 18 and the outer bore 28. The pin axis 26 is 
generally transverse to the open and close directions 29 and 27, 
respectively, of the mold 16. The orientation of directions 27 and 29 
relative to the pin axis 26, as described herein and shown in Figs. 1-4, is 
exemplary and only illustrates the generally transverse orientation of the 
pin axis 26 relative to an open and close direction of the mold 16. One of 
the ordinary skill in the art will appreciate, however, that the pin axis 26 
can be oriented relative to directions 27 and 29 in any desired manner. In 
the disclosed example, the pin axis 26 is shown to be perpendicular to the 
directions 27 and 29. 

The outer bore 28 extends from the compression area 24 to a side 
of the mold 1 6. One of ordinary skill in the art will appreciate that the 
outer core pin 1 8 can be actuated from inside or outside the mold 1 6 to 
provide a reciprocating movement thereof inside the outer bore 28. In the 
disclosed examples, however, the outer bore 28 is open to outside the 
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mold 1 6 to provide access to an outer core pin actuator 42 positioned 
outside the mold 1 6. The outer core pin actuator 42 provides a 
reciprocating actuation of the outer core pin 18 in the outer bore 28, 
which is simply the movement of the outer core pin 18 from the initial 
position toward the pin support 20 and the return of the outer core pin 18 
to the initial position. The outer core pin actuator 42 can be any type of 
actuator that is well known to those of ordinary skill in the art. In the 
disclosed example, however, the outer core pin actuator 42 includes a 
hydraulic or pneumatic cylinder (not shown) that is connected to the outer 
core pin 18. Accordingly, a reciprocating movement of the hydraulic or 
pneumatic cylinder (not shown) is transferred to the outer core pin 18. 

Referring to FIGS. 1 and 2, the first example of the blow molding 
system 10 and method will now be described. In the first example, the 
pin support 20 includes the stationary plate 30, upon which the outer 
core pin 1 8 strikes to cut out a portion of the compression area 24. The 
stationary plate 30 is located inside the mold 1 6 and may be a part of the 
first mold half 34, the second mold half 36, or an independent structure 
that is disposed between the first mold half 34 and the second mold half 
36. As shown in FIGS. 1 and 2, the stationary plate 30 may simply be an 
end face of the pin support 20. The stationary plate 30 is generally 
oriented perpendicular to the pin axis 26. Accordingly, the outer core pin 
18 moves relative to the stationary plate 30 in a generally perpendicular 
orientation. 
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The stationary plate 30 partially forms a boundary of the gap 22, in 
which the compression area 24 is formed. The outer core pin 18 includes 
an end face 44 that also partially forms a boundary of the gap 22 on the 
opposite side of the stationary plate 30. Accordingly, after the 
compression area 24 is formed during the blow molding process, the 
stationary plate 30 and the end face 44 of the outer core pin 1 8 bear 
against the opposite sides of the portion 23 of the compression area 24. 
To cut out the portion 23 of the compression area 24 when the outer 
core pin 1 8 moves towards the stationary plate 30, the rim or the 
perimeter of the pin end face 44 is sharp. When cutting through the 
compression area 24, the pin end face 44 displaces the cut-out portion 23 
and partially occupies the space in the compression area 24 that was 
filled by the cut-out portion 23. To provide a space between the end face 
44 and the stationary plate 30 for the cut-out portion 23, the end face 44 
is concave. Accordingly, the cut-out portion 23 occupies the concave 
space of the pin end face 44 when cut out of the compression area 24. 

In the first disclosed example, after the compression area 24 is 
formed in the mold 1 6, the outer core pin actuator 42 moves the outer 
core pin 18 from an initial position toward the stationary plate 30, during 
which the perimeter of the pin end face 44 cuts through the compression 
area 24. As shown in FIG. 1 , the outer core pin 1 8 is at the initial 
position when the end face 44 is only bearing against the compression 
area 24. The end face 44 subsequently reaches the stationary plate 30 
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and the outer core pin actuator 42 stops further movement of the outer 
core pin 26 toward the stationary plate 30. At this point, the hole 1 2 has 
been cut in the compression area 24 and the cut-out portion 23 of the 
compression area 24 is disposed between the concave portion of the end 
face 44 and the stationary plate 30. The outer core pin actuator 42 then 
moves the outer core pin 18 back to the initial position. Accordingly, the 
cut-out portion 23 of the compression area 24 is placed substantially back 
in the hole 1 2 from which it was removed. Thus, when the mold 1 6 is 
subsequently opened, the cut out portion 23 either can be easily removed 
from or will fall out of the hole 12. 

Referring to FIGS. 3 and 4, in the second disclosed example, the 
pin support 20 includes the inner core pin 32 that moves with the outer 
core pin 1 8 in a reciprocating manner. The pin support 20 further 
includes an inner core pin housing 48 that is attached to either the first 
mold half 34 or the second mold half 36, which may depend on the shape 
and the configuration of the mold, and where on the blow molded article 
14 the hole 12 is located. In the example shown in FIGS. 3 and 4, the 
inner core pin housing 48 is disposed between the blow molded article 14 
and the second mold half 36. The inner core pin housing 48 includes an 
inner bore 50 for housing the inner core pin 32. The inner core pin 32 
and the inner bore 50 have a common axis, which is the pin axis 26. 

The inner core pin 32 moves inside the inner bore 50 in a 
reciprocating manner similar to the movement of the outer core pin 18 in 
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the outer bore 28. To move the inner core pin 32 as such, an inner core 
pin actuator 52 is provided external to the mold 16 that is connected to 
the inner core pin 32. One of ordinary skill in the art will readily 
appreciate that the inner core pin actuator 52 can be any type of 
actuation device capable of providing a linear motion for the inner core pin 
32 inside the inner bore 50. In the disclosed example, the inner core pin 
actuator 52 is a rotary actuator that rotates an actuation rod 54 that is 
connected to the inner core pin 32. An end of actuation rod 54 that 
connects to the inner core pin 32 includes a cam 56 that rotates in a 
corresponding slot 58 of the inner core pin 32. The cam and slot 
mechanism is well known to those of ordinary skill in the art and is 
commonly used in various fields of art. The rotation of the cam 56 inside 
the slot 58 converts the rotational motion of the actuation rod 54 to a 
translational motion of the inner core pin 32. 

The inner core pin 32 and the outer core pin 18 can also be moved 
in the reciprocating manner, as described in the foregoing, by only one 
actuator. For instance, the inner core pin 32 can be connected to the 
outer core pin 18 (not shown) by one or more linkages (not shown) that 
provide for the simultaneous and synchronous movement of the inner 
core pin 32 with the outer core pin 18. Alternately, as shown in FIG. 5, 
the inner core pin 32 can be connected to the outer core pin actuator 42 
by one or more linkages 57 that provide for simultaneous and 
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synchronous movement of the inner core pin 32 with the outer core pin 
18. 

In the second disclosed example, the outer core pin 30 includes a 
flat face 62 and the inner core pin includes a flat face 64, both of which 
partially define the boundaries of the gap 22. Accordingly, the flat faces 
62 and 64 bear against the portion 23 of the compression area 24 when 
formed. After the compression area 24 is formed in the mold 1 6, the 
outer core pin actuator 42 moves the outer core pin 18 from the initial 
position toward the inner core pin 32. Simultaneously and synchronously, 
however, the inner core pin 32 moves with and in the same direction as 
the outer core pin 30. Accordingly, the portion 23 of the compression 
area 24 bound by the flat faces 62 and 64 is broken away or cut out of 
the compression area 24 by being moved in the direction of the 
movement of the inner core pin 32 and the outer core pin 30. At this 
point, the hole 1 2 has been formed in the compression area 24 and the 
cut-out portion 23 of the compression area 24 is disposed between the 
flat faces 62 and 64 of the outer core pin 30 and the inner core pin 32, 
respectively. Prior to the mold 1 6 being opened for removal of the blow 
molded article 14, the outer core pin actuator 42 and the inner core pin 
actuator 52 simultaneously and synchronously move the outer core pin 
18 and the inner core pin 32, respectively, to the initial position. 
Accordingly, the cut-out portion 23 is placed substantially back in the 
hole 12. Thus, when the mold 1 6 is subsequently opened, the cut out 
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portion 23 either can be removed or can simply fall from the blow molded 
article 14 to expose the hole 12. 

In both disclosed examples, returning the outer core pin 1 8 to the 
initial position prior to opening the mold 16 may be necessary to provide 
release of the blow molded article from the mold 16. As shown in FIGS. 
1-4, a portion of the outer core pin 18 will be inside the hole 12 
immediately after cutting the portion 23 of the compression area 24. To 
remove the blow molded article 14 from the mold 16, the outer core pin 
18 has to be removed from the hole 1 2 to free the blow molded article 
14. Accordingly, as described in the foregoing two examples, the outer 
core pin 1 8 returns to the initial position to provide the release of the 
blow molded article 14 prior to the opening of the mold 16. Furthermore, 
as described in the foregoing, the movement of the outer core pin 18 to. 
the initial position will generally place the cut-out portion 23 substantially 
back in the hole 12, so that when the mold 1 6 is opened, the cut-out 
portion 23 can be simple removed from the hole 12. Additionally, return 
of the outer core pin 1 8 to the initial position may not be necessary either 
if the mold 1 6 can be opened without doing so, or if the blow molded 
article 14 can be released from the mold 16 without the return of the 
outer core pin 18 to the initial position. 

One of ordinary skill in the art will appreciate that the shape of the 
end face 44 of the outer core pin 18 in the first disclosed example, and 
the shapes of the flat faces 62 and 64 of the outer core pin 18 and the 
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inner core pin 32 in the second disclosed example, respectively, will 
determine the shape of the hole 1 2 that will be cut out of the 
compression area 24. For instance, to provide a circular hole 12, the end 
face 44 must be circular, and the flat faces 62 and 64 must be circular. 
Thus, the hole 12 can be formed with any shape desired simply by 
changing the end face shape of the pins. 

The disclosed blow molding system 10 and method can form a hole 
through a compression area of a blow molded article during the blow 
molding process. Furthermore, the disclose blow molding system 10 and 
method can form a hole that is generally transverse to the open and close 
directions of the mold. One of ordinary skill in the art will appreciate, 
however, that the disclosed blow molding system 10 and method can be 
adapted for any blow molding system and method for the purpose of 
forming a hole in a blow molded article, regardless of the orientation of 
the hole relative to the open and close direction of the mold. 

Although certain apparatuses constructed in accordance with the 
teachings of the invention have been described herein, the scope of 
coverage of this patent is not limited thereto. On the contrary, this patent 
covers all embodiments of the teachings of the invention fairly falling 
within the scope of the appended claims either literally or under the 
doctrine of equivalents. 
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